In this study, a stratified survey sampling was used in order to broaden our knowledge on the management systems of household waste in the town of Kaya/Burkina Faso. Population study consists of households of the town of Kaya. The sample size was fist determined using the sample size calculation formula. Then four (04) strata comprising the town of Kaya sectors that have a Health and Social Promotion Center (HSPC) have been considered. A random household selection method, used inside each stratum and a number of 468 households representative of the town's population, was surveyed. We have addressed all solid and liquid waste management strategies in those four strata. For each stratum, waste disposal infrastructure, its management in the households and its impacts on the town's environment and populations' health were screened. Data collected are presented through descriptive statistics in mean of tables and graphs. Frequently reported diseases in the four HSPCs have been correlated with waste management and disposal methods in the town. Poor handling, evacuation and disposal of waste have numerous negatives impacts on the city's environment such as proliferation of mosquitoes and flies, bad odors, visual pollution. These negatives impacts on the environment in turn have negatives impacts on the health of the city residents. Malaria appears the most encountered disease followed by Acute Respiratory Infection and Diarrhea. Suggestions aimed at improving waste management and the reduction of its deficiencies impacts on the health of the population has been made.
Introduction
There is no satisfactory definition of waste, but in Burkina Faso, reference [1] describes municipal waste as "solid, liquid or gas rubbish from the living homes and related, administrative buildings, recreational, restoration and room and any other public installation receiving people". According to [2] , in France, waste is defined as "any residue of a process of production, processing or use of any substance, material, product or more generally, any personal property abandoned or which its holder intends to abandon". For environmentalists, waste is an object that can have negative impacts on the environment. The concept of household waste (solid or liquid) means waste from daily household activity. Proper waste management is the set of provisions for the collection, transportation and environmentally sound disposal of waste [1] .
In many countries, the management of waste is sidelined. Meanwhile, pollution transforms the environment into an epidemiologic space [3] .
Waste management is one of the major challenges of urban management in Sub Saharan African countries. The current difficulties in the management of solid waste are the result of poor mastering of concepts, approaches and techniques [4] .
Just cross some African cities is to see the manifestations of this problem: piles of garbage, trash along roads, landfill blocking riverbeds and threatening health in resipopulation growth, the city of Kaya produces an enormous amount of waste without adequate infrastructure to manage it. Kaya is the chief town of the province of Sanmatenga. The municipality of Kaya consists of seven (07) sectors and seventy (70) villages over an area of 870.4 km 2 [5] . From our field observation, most households are using landfills and other anarchic waste disposal methods that turn street corners or gutters into landfills, making the city insalubrious.
This situation has led us, in the course of our training in the second year of "Master in Planning, Environment and Health", made in the town of Kaya with financial support the NGO Plan Burkina Faso, to assess Environmental impacts of waste management deficiencies and its impacts on the health of population in the city of Kaya.
The overall objective is to study the impacts poor household waste management systems on the environment and the human health, in the city of Kaya.
Specific objectives, are to: -Study different household waste management systems in the town of Kaya; -Determine their impact on the environment; -Determine the impacts of poor waste management on human health; -Finds correlations between household waste management and the human health; -Make proposals for better waste management of in the town of Kaya. The main expected results are: -An inventory of household waste management systems in the city of Kaya is established; -The environmental impact of this inadequate management are determined; -Correlations coefficients between waste management methods and predominant pathologies in the city are calculated; -Proposals are made for a better management of household waste in the city of Kaya.
Materials and Methods

Study Area
The city of Kaya, the seventh largest city of Burkina Faso, is located at the North-East of Ouagadougou, Burkina Faso. It is the chef town of the Sanmatenga province and the Central-North region. More specifically this city is situated between coordinates 13˚05N and 01˚05W (Figure 1) . According to official general population's census, the city of Kaya respectively had 25,814; 33,958 and 54,365 inhabitants in 1985, 1996 and 2006 [6] . For the last two decades, population grown rates of the town are 31.55% and 60.09%. However waste management facilities are not the priority of the city managers and decision makers. With the increase of the population, produced households' waste continues to grow. In lack of structured disposal methods, solid waste are improperly managed by the populations and waste are ultimately thrown into riverbeds, opens spaces, fields or uncontrolled landfills. Wastewater is frequently dumped into streets. This pose significant treats to the environment and the health of populations. The ills of inappropriately disposed municipal waste are quite numerous to be mentioned [7] .
Type and Context of the Study
We have implemented an analytical study of waste management systems in the town of Kaya and determined the impact of improper waste management on the environment and human health. The study was conducted in four (04) of the seven (07) geographic and administrative sectors of the city that have a Health and Social Promotion Center (HSPC). These four sectors constitute the four strata of our study. Each stratum has a HSPC in order to better illustrate negatives impacts of poor waste management on health.
Variables and Survey Tools
For a town population grater that 50,000, we need a representative sample. The minimal sample size in this case is calculated with the following formula [8- For surveys of the population (N), we wanted to reach at least 5% of households (n) in the town. These n household needed to be randomly selected from the four strata of the study area, in order to ensure firstly, the representativeness of results, the reliability of the information resulting from the study and the validity of conclusions, and secondly take into account the time constraint we had.
With a 20% rate of non participation to the survey, we found n ≥ 400.99 households. This meant that at least 401 households should be surveyed. We considered a number of 7 persons per household [12] to find the total number of households in the study area. Based on the number of households to be surveyed in each sector (with global coverage rate of 5%), we found the number of concessions to visit, taking the average of three concession households (based on our knowledge of the city). These concessions were randomly selected when we accessed each area. We have walked from beginning to end of each in every sector. The questionnaire was administered to an adult in the household selected. During the investigation, we noted the number of households within each concession, which allowed us to quote the number of households actually affected by the survey, in addition to the ten (10) persons responsible for waste management structures we approached. The results are summarized in Table 1 . The number of households actually covered by the survey (468) is well greater than the lower limit of 401.
Study Population
The repartition of the populations between the four strata is as quoted in Table 2 .
The targets of the investigation were the sectors 1, 4, 6 and 7 of the city of Kaya and actors of structures involved in the areas covered by the study, namely the City Council, the Provincial Directorate of Environment and Sustainable Development (DPEDD), the Animal Resources 
Results and Discussion
Field Observations
Our field observations guided the study approach:
1) The lack of infrastructure and waste management facilities, coupled with inappropriate hygiene and sanitation practices in the city of Kaya are a threat to the environment and the health of the population.
2) Carelessly abandoned waste in the city is most likely to expose people to health hazards caused by waste.
3) An effective system of management (collection, treatment and disposal) of waste can contribute to improving the living conditions of populations.
Municipal Waste Management at Kaya
City of Kaya has no data on the quantity (in kg/inhab, or m 3 /day) of waste produced during the three (03) years, but the general consensus is that the production of waste continuously grows with the growing population and economic development. Solid waste produced in the city consists of biodegradable waste (food), paper/cardboard, textiles, metals, scrap, used glasses and batteries. In almost all areas, it is common to see piles of garbage in the streets smelly before the concessions and in the gutters (Figure 2) .
Liquid wastes include household's kitchens, dishes, laundry, cleaning, shower grey water; sewage and sludge of latrines. Often wastewater from concessions is stagnating and flowing into streets (Figure 3) . [13, 14] . This is a methodological guide to help the implementation of WSS services that was transferred to Cities Councils in February 2009. Unfortunately the household waste management in the city that is under the responsibility of a single WSS technician [15, 16] is not a priority in this WSS plan.
There are an important number of actors involved in the sanitation or waste management of the city. Unfortunately very few concrete actions are placed on their own in this area of waste management. They all justify the lack of financial and human resources. However, as per their attributions, it is upon them to build, maintain and manage sanitation and waste disposal infrastructures near households and public places all around the city. We also notice the presence of the Youth Association and Action Table 3 shows the current practices in the management of waste. We note that from the number of households surveyed, less than 7% (most in single household concessions) rent the services of the local association for organized collection of solid waste. There are only an insignificant number of concessions (137 for the whole city) who subscribed to the service of this association. Similarly, very few households (about 32%) have soak ways (modern and traditional) for drainage of showers, a required system not separable from other household wastewater disposal systems in the streets. Since several years, fifty cement garbage bins brick were built in some areas of the city. In today's date, fewer than a dozen of these tanks still exist and the amount of waste generated exceeds their volume (10 m 3 ). When these containers are full, the waste is either burned on the spot or sent to landfill. Three metal trash bins are arranged around the central market by the City Council who is also responsible for their evacuation. Here again, the bins are poorly used, there is always waste sitting at the ground, even when bins are not full. The town of Kaya has no controlled landfill (only three allowed transfer sites), the final destination of solid waste being the fields of population and uncontrolled landfills away from homes. Similarly, there is no adequate system for the treatment and disposal of household wastewater. This is the origin of various immediate impacts (short term) or delayed (for storage/long term) or by substances that disrupt the ecological balance of the environment, or by toxic substances beings alive.
At Kaya, the management system does not include waste treatment, but directly land filling and/or incineration. Yet these practices have proven bearing potential negative impact on the environment and health [17] .
According to health statistics from the four HSPC in the study area, three (03) diseases, namely Malaria, Acute respiratory infections and diarrhea are the most common pathologies in the city (Figure 4) . Table 4 give us calculated Person's correlations coefficients (PCCs) between household waste management and disposal methods and the predominant pathologies in four HSPC at Kaya. Although high PCCs values don't necessarily imply a causal link between two parameters [18] , these can still suggest that two parameters have a common cause. Collecting waste in used bins or half barrel seems to promote the proliferation of mosquitoes and flies, which are known as malaria and diarrhea vectors (Person's coefficients equal to 0.62 and 0.83). In contrast waste collection in tanks seems to reduce the incidence of ARI and diarrhea. The explanation is that this put more away these diseases vectors. Malaria and diarrhea seems also linked to waste disposal into empty spaces (PPCs equal to 0.8). The same seem true for manual sewage of latrines and sumps. ARIs exhibit negatives Person's coefficients in respect of all waste disposal methods. This seems suggesting that ARIs decrease in respect of all waste disposal methods. This sound confusing, but bad waste disposal result to odor annoying (gazes sources of ARIs), population push these smelly waste far away, thus the apparent decrease of ARIs. 
Impacts of Inappropriate Household Waste Management on the Environment
The current situation of the environment in the town of Kaya is closely related to the current situation of waste management. The decomposition of solid waste in landfills (organic elements they contain) under the action of water, air and the temperature is likely to cause immediate or distant incalculable dangers to the environment of the man (pollution, odors···). Liquid wastes are also significant dangers to the environment including pollution of soil, water and air. Some waste pollutants (heavy metals and hydrocarbons) are likely to accumulate in wildlife, flora and in the food chain [19, 20] .
-Soil pollution: Stagnation and the infiltration of wastewater are factors that influence the degradation of components of the environment (ecosystem degradation). Plastic bags waste and are especially a permanent danger to natural resources and animals. Plastic is a non-biodegradable material. Poorly managed, plastic bags pollute the soil, attack vegetation, reduce infiltration of rainwater, clogged pipes and drains discharge storm water and wastewater.
-Air pollution: Discharging, methane, abundantly generated by the decomposition of organic matter contributes significantly to the greenhouse effect and is explosive in certain concentrations. According to reference [4] , there is the formation of a biogas in landfills containing about 40% to 60% of methane (the remainder being carbon dioxide, nitrogen, hydrogen sulfide, and various acids or more less volatile and sulfur). Open air waste firing that may appear as an attractive solution for waste management (because it allow reduction volumes reduction rates of 75% to 90%), contributes to the production of flying heavy metals particulates and hydrochloric acid known as very dangerous pollutants. Combustion of one ton of municipal waste results in the release of more than 7 kg of hydrochloric acid.
-Water pollution: household waste and their soil infiltration pollute groundwater. Solid waste and domestic sewage sludge are rich in organic waste, fats (cooking water), mineral substances (water bath, laundry), hydro carbonates, nitrogen, phosphorus and potassium (toilets sewage flush), carried materials in suspension which pollute the water. According to the head of the grouping center of ONEA at Kaya, "failure in achieving standards of sanitation in individual sanitation facilities is a pollution source of ground and surface water resources, with the risk of pollution of the water supply network". This is evidenced by the abandonment of drilling water exploitation by ONEA because of contamination, and much degraded quality of raw water treatment plant during the rainy season. Therefore water supply for the town Kaya by ONEA is now secured from the Dem Lake [21] . There is also the siltation of rivers due to high turbidity induced by suspended materials and increased consumption of dissolved oxygen by the supplementary and abundant organic matter.
Human Health Impacts of Inappropriate Household Waste Management
Health issues related to waste are complex and gives rise to numerous debates [22] . Given the diversity of pollutants present, management methods and routes of exposure, knowledge remains imperfect and still need to be improved. We are only considering these issues on an environmental engineering point of view. No epidemiological study has been done. From our survey, all targets authors agree on the fact that the mismanagement of waste has enormous impacts on human health. Although most of them criminalize stagnant wastewater and excreta, there are those who have noticed the impact of solid waste in putrefaction and toxics waste.
Water is a natural resource essential to the life. But in an unhealthy environment, water becomes directly or indirectly a cause of illness or death. Mismanagement of waste causes pollution of groundwater. This contaminated water from wells is not treated according to the hygiene standards but is still consumed by people in the town.
Wastewater stagnation and infiltration, lack of maintenance and failures of sanitation facilities causes more pollution and proliferation of disease vectors (malaria, diarrhea, cholera, amoebiasis···). According to [4] , all pollutants from waste incineration can be transmitted both by direct-inhalation and skin contact with pollutants, and by indirect means.
Airborne dust affect the respiratory and cardiovascular volatile organic compounds ranging from odor annoyance to the carcinogenic effects; hydrochloric acid is a potential irritant to skin, eyes and respiratory tract, causing respiratory and cardiovascular diseases and cancer.
Proposals for Better Waste Management in the City of Kaya
In our study, we found that inadequate management of waste induces the degradation of the living environment and human health. In addition, much of the city's populations still does not measure these impacts and justifies their bad practices by lack financial assets as a major factor in their poor management of waste. For batter management of waste in order to improve the life quality of the inhabitants of the town of Kaya, we suggest to local authorities and development actors:  Strengthen information, education and communication (IEC) of the population on the impacts of poor waste management in through broadcasting/debates, door to door sensitization, forum theater, movies projections followed by discussion··· for awareness and a real change in individual and collective behavior;  Conduct, promote and maintain the household waste management infrastructure (garbage bins, controlled landfills, latrines and cesspools, improved reliability drainage, mini sewage···);  Organize and fund the collection and sorting, transport and treatment of waste;  Write or revise texts of adequate waste management (with the roles and responsibilities of each actor) and implement them in a synergy of actions;  Strengthen the capacity of the actors in the management of waste, namely the AJADD through training, equipment, educational movies, audio-visual kits, sanitation and Personal Protective Equipment (glasses, boots, gloves, coat, dust mask, rakes, shovels, brooms···).
We noted the scarcity of bottles (glass and plastic) and scrap in dumpsters and landfills because these are much foreseen and do enter in a recycle/reuse circuit. Therefore, we propose that the emphasis be done on waste recycling options, for example through:  the transformation of paper/cardboard sticks into fuels used for cooking,  grinding of hard plastic that can be sold at the Fasoplast factory,  melting and mixing plastic bags with fine sand for making pavers. This technique is increasingly used for paving the streets in the town of Kaya.  transforming aluminum into dishes,  converting biodegradable waste into compost for the fields, thus reducing the use of some chemical fertileizers harmful to human health.
Conclusions
The situation of poor waste management in the town of Kaya is at one side the responsibility of the authorities because they have to set up appropriate infrastructure and drainage facilities, proceeds to or delegates the collection and treatment of household waste. At the other side this situation results from bad practices of populations which lead to the proliferation of uncontrolled solid waste land filling and stagnant wastewater through the town of Kaya. It turned out that the abandonment of waste carelessly in the city practice is most likely to expose people to health hazards caused by waste. A household waste collection and treatment system with more recycling or reuse and disposal of household waste at Kaya and its immediate vicinity, would induce significant progress in terms of urban development, but also would be a big step for sanitation the city, public health and environmental protection.
Our limited resources and the time allotted for the internship could lead to deficiencies in this study. Nevertheless, foundations laid here should help for future researches and further investigation of the issues related to inappropriate waste disposal method effects on the environment and health. It would also help find sustainable solutions to this matter. Under this scope, a waste characterization of the city in order to know the quantity, quality and hazardous nature among others would be foreseen.
